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A GLOBAL BUZZ s

Industrie 4.0 is a concept originating in Germany in 2010 and introduced
to the public by the German Engineering Federation at the 2011
Hannover Messe. Today it is known all over the world

International rollout: Initiatives launched per country

JAPAN SOUTH KOREA .+~ FRANCE
Revitalization/robotics strategy: Manufacturing Innovation 3.0: Industry of the future:
Increase the productivity of service Create a manufacturing ecosystem Support the development
industries, significantly raise the based on new technologies/encourage -, of specific products (efficient
deployment of robotics by 2020 smart factory development - car, electric airplane, etc.)
BELGIUM " CHINA
Intelligent factories clusters: Made in China 2025:
Suport the development of Turn China into a strong manufacturing
“Factories of the future" . nation with priority on digitization and

modernization of 10 sectors

It symbolizes the advent of the fourth global industrial revolution,
which makes use of three technological innovations — automation, the Internet of Things and artificial
intelligence - to create groundbreaking industrial and economic models. What might have
been perceived as a marketing initiative by industrial equipment suppliers became, in the space
of just a few years, a globalconcern shared by the industrialized world.

" ITALY
Intelligent factories clusters:
Structure Italian manufacturing
community to develop and leverage
research, with 4 projects

UNITED STATES UNITED KINGDOM
Advanced Manufacturing Partnership 2.0: Catapult centers:

Create high quality manufacturing jobs Double manufacturing contribution
and enhance US global competitiveness to GDP

GERMANY

Industrie 4.0 platform:
Common approach BITKOM,
VDMA & ZVEI
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Abstract

The Cabinet's resolution on the 30™ June 2015 approved the formulation of a
20- yearational strategy to drive Thailand’ s development toward stability, prosperity, and
sustainability by cultivating inner strength. Following the philosophy of Sufficiency Economy
through civil state mechanism, the goals are to increase competitiveness, to create
sustainable economic growth which will enable Thailand to become a high-income country,
and to reduce income inequality and improve the standard of living

Thailand’s economic development started with “Industry 1.0” focusing mainly on
the agricultural sector, which was then followed by the development of light industries, or
“Industry 2.0”. Currently, Thailand is in the state of “Industry 3.0”, which is characterized by
the growth of heavy industries, however, Thailand now struggles with being trapped as a
middle-income country and faces income inequality, which prevents accelerated economic
development. The government is, therefore, implementing “Thailand 4.0” or the “Industry
4.0” revolution policy to reform the country's economic structure by focusing on three
changes which are; (1) shifting from commodity products to innovative products, (2) moving
from an industrial-driven economy towards an economy driven by technology, creativity and
innovation, (3) focusing more on high value-added sectors, such as the service sector rather
than the manufacturing sector. The “Thailand 4.0” revolution will have a vast impact in
many spheres as it aims to indirectly force low-skilled workers to acquire skill sets to
become high-skilled workers, as they need to be prepared to utilize modern technology and
satisfy the increasing demand for high-skilled workers. This will prepare the industry to
support a new form of production that emphasizes the application of modern technology
and machinery.

The main objectives of this study are; (1) to study and analyze Thailand's industrial
and employment structure from the 1% to the 11 National Economic and Social
Development Plan, (2) to study and analyze the development of Industry 4.0 in Thailand
together with the 20-year national strategic framework (B.E. 2560 - 2579), (3) to study and
analyze the employment trends, labour demand and to develop guidelines for skilled-
labour development to correspond with the labour emand of the “Industry 4.0” era, and (4)
to give policy recommendations on the production and labour development plans in
accordance with the needs of the future labour market under the “Industry 4.0”.

The method of this study is an integrated approach including literature reviews of

related documents, such as Thailand’s National Economic and Social Development plans



industrial development policies and labour skill development under “Industry 4.0” in 5
selected countries. In addition, in-depth interviews and brainstorming sessions with
government organizations, academia, and entrepreneurs from the 10 targeted industries
have also been conducted. An econometric model is used to estimate the employment
trend.

The 20-years Thailand 4.0 Industrial Development Strategy

Thailand’s Industry 4.0 can be divided into 3 groups as follows:

The first S - curve is an upgrading of 5 existing industries with higher technology and
innovation, which are including next-generation cars, smart electronics, food processing,
high-income group tourism, as well as agriculture and biotechnology.

The new S - curve includes 5 potential industries of the future, including robotics,
aviation, medical hub, digital, biofuel and biochemistry.

The second wave S - curve is a group of industries that requires new reform in order
to grow and survive the threat of disruptive technology. These sectors include leather
products, lumber, cement, petrochemicals and plastics, textiles and garments, gems and
jewelry, ¢glass, metal, ceramics, etc.

The development of “Industry 4.0” requires high-skilled workers who can work under
the new form of technological intensive production. Industries and educational institutions
must cooperate to prepare workers to meet the needs of the future labour market.
In addition, there must be a structural adjustment and government policies in place to
promote investment from foreign entrepreneurs and to create an incentive for knowledge
and technology transfer. The government must systematically build an eco-system that
supports the transition into “Industry 4.0”.

Industrial groups according to Thailand 4.0 Development Strategy (B.E. 2560 - 2579)
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Industry 4.0 in other countries.

Automobile Intelligent Electronic Ag & Bio-tech Tourism Processed foods Upgrading 5
existing industries by investing in high potential industries to increase input efficiency.
5 future industries. Changing product designs and technologies to drive economy Industries
where revolution is needed in order to generate growth under future technologies.
The “Industry 4.0” platform was first conceptualized in Germany in 2010. It is the concept of
the industrial revolution by using 3 technological innovations: automation, internet of things,
and artificial intelligence. Different countries have implemented this concept in various ways
to achieve the country’s objectives. While the United States use advanced production
technology to increase the competitiveness of the country, the United Kingdom aims to
double the proportion of industrial production in GDP by establishing Catapult centers,
which are organizations to promote research and development through business-led
collaboration between scientists and engineers to exploit market opportunities. China has
implemented the Made in China 2025 policy in order to strengthen the country’s production
by using digital technology and to promote 10 new modern industries. Japan aims to
significantly increase the use of robots and the productivity in service industries by 2020.

South Korea has a Manufacturing Innovation 3.0 policy that aims to create new
technology production environment and encourages the development of smart factories.
For France, there is an Industry of the Future policy which supports the development of
specific products such as efficient cars, electric aircraft, etc.

Concept of Industry 4.0 in various countries

A GLOBAL BUZZ F.

Industrie 4.0 is a concept originating in Germany in 2070 and introduced
to the public by the German Engineering Federation at the 2011
Hannover Messe. Today it is known all over the world

International rollout: Initiatives launched per country

JAPAN SOUTH KOREA " FRANCE
Revitalization/robotics strategy: Manufacturing Innovation 3.0: Industry of the future:
Increase the productivity of service Create a manufacturing ecosystem Support the development
industries, significantly raise the based on new technologies/encourage by of specific products (efficient
deployment of robotics by 2020 smart factory development '," car, electric airplane, etc.)
BELGIUM +° CHINA
Intelligent factories clusters: Made in China 2025:
Suport the development of } Turn China into a strong manufacturing
"Factories of the future" - nation with priority on digitization and

modernization of 10 sectors

It symbolizes the advent of the fourth global industrial revolution,
which makes use of three technological innovations — automation, the Internet of Things and artificial
intelligence - to create groundbreaking industrial and economic models. What might have
been perceived as a marketing initiative by industrial equipment suppliers became, in the space
of just a few years, a global'concern shared by the industrialized world.

ITALY

Intelligent factories clusters:
Structure Italian manufacturing
community to develop and leverage
research, with 4 projects

UNITED STATES UNITED KINGDOM
Advanced Manufacturing Partnership 2.0: Catapult centers:
Create high quality manufacturing jobs Double manufacturing contribution
and enhance US global competitiveness to GDP

GERMANY

Industrie 4.0 platform:
Common approach BITKOM,
VDMA & ZVEI



For Thailand, the main objectives are to create additional value and to build the
country's competitiveness. Therefore, Thailand should adopt the development model of
Germany, Japan, USA, and China. The secondary objective is for internal and risk
management which is similar to Germany, Japan, South Korea, and China. However, Thailand
also aims to create an environment for innovation by encouraging the development of
innovation through Start-Up businesses.

Employment Trends

Based on the third quarter Labour Force Survey from 2012-2017, employment data is
classified into 10 targeted industries using current Thailand Standard Industrial Classification
(TSIC) industry code (please note that classification of industry standard codes may change
in the future to be more suitable for new targeted industries). We found that as of the third
quarter of 2017, approximately 39,578,344 people are employed and 20,525,160 people or
51.86 percent are in the 10 targeted industries. Considering the 10 targeted industries, the
petrochemical and chemical industry has the largest increase in employment (an average of
25 percent per year), followed by the food processing industry (an average of 5.71 percent
per year) and the aviation and logistics industry (an average of 4.28 percent per year). The
top three industries with the highest declining employment rate are agriculture and
biotechnology (decreased on average by 4.86 percent per year), followed by the digital
industry (decreased by 1.53 percent per year and the intelligent electronics industry
(decreased by 0.78 percent per year). The average salary is approximately 13,878 baht per
month. The industry with the highest average salary is the digital industry (average of 29,224
baht per month), followed by the biofuel and bio-chemical industry (average of 25,393 baht
per month), and the medical hub industry (average of 19,014 baht per month). Industries
with average salaries lower than the national average are: high-income tourism and health
tourism (average of 11,570 baht per month), the food processing industry (average of 10,581
baht per month), and the agriculture and biotechnology industry (average of 6,186 baht per
month).

Employment in the next-generation automotive industry: in the third quarter of
2017, the total employment figure is 555,528 people with age concentrated within the range
of 25 to 40 years. Average compensation is approximately 14,788 baht per month while the
median income is approximately 12,000 baht per month. Private employees with careers in
operating factory machinery make up most of the employment, followed by a group of
skilled craftsmen. Most workers hold a high school diploma or a vocational degree.
Employment in this industry is concentrated in the Bangkok metropolitan region and in
eastern Thailand. A higher proportion of workers are employed in the formal sector.

Employment in the smart electronics industry: in the third quarter of 2017, the
total employment figure is 401,477 people with age concentrated within the range of 23 to
35 years. Average compensation is approximately 14,408 baht per month while the median
income is approximately 12,000 baht per month. Private employees with careers in

operating factory machinery make up most of the employment, followed by technician.



Most workers hold a high school diploma, a vocational degree or a bachelor’s degree.
Employment in this industry is concentrated in the Bangkok metropolitan region, Nakhon
Ratcha srima, and industrial estates located in Lumphum and Prachinburi. A higher
proportion of workers are employed in the formal sector.

Employment in high-income group tourism and medical tourism: in the third
quarter of 2017, the total employment is 3,253,426 people. Average compensation is
approximately 11,570 baht per month while the median income is approximately 9,100 baht
per month. Business owners (without employees) make up most of the employment,
followed by private employees with careers as service workers. Most workers hold a high
school diploma or less. Employment in this industry is concentrated in provinces with tourist
destinations. A higher proportion of workers are employed in the formal sector especially
those with an age ranging from 15 — 25 years. However, those with age above 25 are largely
employed in the informal sector.

Employment in the agricultural and bio-technology industry: in the third quarter
of 2017, the total employment figure is 12,673,907 people with age concentrated above 40
years. Average compensation is approximately 6,186 baht per month while the median
income is approximately 5,500 baht per month. Business owners (without employees) make
up most of the employment, followed by self-employed workers (without pay) in agriculture
and fishery. Most workers hold a high school diploma or less. Employment in this industry
concentrates in the provinces with tourist destinations. A higher proportion of workers are
employed in the formal sector especially those with an age ranging from 15 - 25 years.
However, those with age above 25 are largely employed in the informal sector.

Employment in the food processing industry: in the third quarter of 2017, the
total employment figure is 1,509,545 people with age concentrated around 23 - 40 years.
Average compensation is about 10,581 baht per month while the median income is
approximately 8,370 baht per month. Most employment occurs in the private sector by
private employees followed by selfemployed workers (without pay). Employment in this
industry scatters across the country. Most workers hold primary school diploma. A higher
proportion of workers are employed in the formal sector. However, these are employed in
the informal sector.

Employment in the robotic industry: in the third quarter of 2017, the total
employment is 5,199 people. (Due to data limitations, no further analysis can be done)

Employment in the aviation and logistic industry: in the third quarter of 2017, the
total employment figure is 1,168,319 people across all age ranges. The average
compensation is about 17,274 baht per month while the median income is approximately
13,000 baht per month. Private employees make up most of the employment, followed by
self-employed workers. Most workers hold a high school diploma. Employment in this
industry scatters across the country. A higher proportion of workers are employed in the
formal sector. However, those with age above 55 are largely employed in the informal

sector.



Employment in the biofuel and biotechnology industry: in the third quarter of
2017, the total employment figure is 55,140 people with age concentrated around 25 - 40
years. Average compensation is about 25,393 baht per month while the median income is
approximately 18,000 baht per month. Private employees make up most of the
employment, followed by self-employed workers with a career in factory operation or
technician. Most workers hold a high school diploma and a bachelor’s degree. A higher
proportion of workers are employed in the formal sector. Employment in this industry
concentrates in Bangkok metropolitan region and eastern Thailand. Almost all workers are
employed in the formal sector.

Employment in the digital industry: in the third quarter of 2017, the total
employment figure is 180,283 people with age concentrated around 25 - 35 years. Average
compensation is about 29,224 baht per month while the median income is approximately
23,000 baht per month. Private employees make up most of the employment, followed by
technician. Most workers hold a high school diploma, bachelor’s degree and master’s
degree. A higher proportion of workers are employed in the formal sector. Employment in
this industry concentrates in Bangkok.

Employment in the medical hub industry: in the third quarter of 2017, the total
employment figure is 722,336 people with age concentrated around 25 - 40 years. Average
compensation is about 19,014 baht per month while the median income is approximately
10,000 baht per month. Most of the employment are government officers, followed by
private employees. Most workers hold high school diploma or above. Employment in this
industry concentrates in big cities. Most of the workers are employed in the formal sector.

We predict employment trends in each targeted industry using an econometrics
model estimated from panel data. Please note that the model is estimated based on the
current industry’s structure which may not reflect the true structure of future industries. Two
scenarios of employment trend are simulated (1) GPP increases by 5% for one year to
capture a short-term trend and (2) GPP increases at 5% annually for five consecutive years
to capture a medium-term trend. The predicted employment results are shown in the table
below. The first column represents estimated current employment based on Labour Force
Survey (LFS) while the second column represents current employment predicted from
regression model. The third and the forth column show the predicted future employment
under the two scenarios mentioned above. The last two columns show the employment
trends.

The top three industries with the highest increase in employment are modern
automobile, medical hub, and high-income group and wellness tourism respectively. On the
other hand, robotics, aviation and logistics, and biofuel and bio-chemical industries have the
lowest increase in employment.

However, when a new industry arises, changes in the production chain cause labour
migration between the old and new industries. If workers are unable to develop new skills,

they might be nemployed. it is necessary to leave employment to work independently.



However, when new industries arise, changes in the production chain will cause labour
migration between industries or out of the industries if workers are unable to develop new
skills. Although the labour migration between industries is still unpredictable due to the lack
of data and clear Industry 4.0 policy, it is certain that more labour will be replaced by

cheaper innovation and technology.

Employment
Estimated Employment trend
Estimated current Predicted Predicted trend if GPP
current emiployment | employment | employment | if GPP growvth is
employment | (predicted | if GPP if GPP growth | growth is 5%
{grouping from growth by is 5% 5% for 5 years
fiorm LFS) regression) | 5% for 5 years
Industry (1) {2) (3 [C] (31} (43-{1)
27 BTD 153,908
Next generation automobile 555,528 573,658 583,358 TO9 526 (5.02 (5.54
9,593 53,010
Smart Electronics a01,4a7T 410,291 411,070 54 48T 2.39) 2.64)
High-income tourism and heath 128,260 T08.T14
tourism 3,253,426 3322803 3,381,686 3,962,140 3.94) [4.36)
262,193 1,408, 802
Agriculture and Bio-Technology 12,673.907 12,934 7T 12,936,100 14,122,709 (2.07) 2.29)
43,627 241072
Foods processing 1.508,545 1583012 1553172 1,750,617 2.89) (3.19
53 291
Rabotics 5,199 5550 5,144 4,908 (-1.02) 1.12)
225 1243
Awiation and logistics 1.168,319 1,204,029 1,168 544 168,562 0.02) (0.02)
225 1,243
Bao-fuels and Bio-Chemistry 55,140 53,067 55,365 56,383 01} [D.45)
629 3477
Dirzital BO,ZE3 68,227 180,912 183,760 0.35 10.39)
34,846 192 547
Medical Hub 722334 TAT 806 757,182 914,883 a.82) (5.33
507,415 2,803,815
Total 20,525,160 21,003,219 21,032.575 23328975 (2.47) (2.73)

Source: Estimated by researchers

Note: numbers in parenthesis are the annual growth rates




Conclusions and policy recommendations

A. Education and labour 4.0 skill development

An improvement in the education system is essential in preparing labour for the
future economy driven by innovation and technology. Education from vocational level to
higher education level must be changed from developing specialization in a specific field to
building up a variety of skills such as languages, and the use of technology in operations and
management. Workers must be able to multitask to support the “from routine to rotation”
model. In addition, workers must have an ability to work with artificial intellicence, to
control modern technology and the internet of things. These “hybrid working” skills can be
developed through practical courses and internships collaborated by educational institutions
and private firms in order to fit the industry’s needs. For example, a wellknown modern
convenience store has its own teaching institute to produce workers capable of multitasking.
Each worker can work on various jobs such as cashiering, counting stock, shelfing products,
and preparing drinks and foods. In addition, they can communicate with foreign customers in
Chinese and English.

The diagram below shows the future of labour skill development that should
prepare labour for hybrid working. Educational institutions should be focusing more on
practical courses and internships. Skill development can be classified by type of work as
follows:

"Blue collar" or workers at the operational level must have in-depth knowledge to
work with machines through automatic control systems and should be able to solve
unexpected problems at the job site.

“White collar” or workers at the management level must be cognitively flexible
and wellrounded in order to analyze problems and plan solutions. They should have an
ability to work with artificial intelligence.

Labour 4.0 development concept

Training for executives
“How fast innowvation and technology ® Specific  skill, or minimum requirement
replaces labour depends on the cost of i'-_"' regulations.
technology adoption™ j # | eadership and Decision-making skills that Al
Executive Dwe_laament cannot do

Necessary skills Executive worker with skl that

cannot be replaced by Al

® Cognitive flexibility Mecessary skills

® Multi-Language analytical skill i ® problem solving

Degree cannot guarantes higher earnings but
ability and experiences can.

Education System

® Analytical skill to work with Al #® Ability to work with Al and Automation

® Research and development skill

Curriculum revision

® To train “hybrid workers™ who can work

Emphasize on internship
in the industries

should produce graduates to with Al

+1

meet the industries’ demand ® pulti-skill learning and multi-tasking

Labour adaptation under Thalland 4.0




High-level executives of an organization are at risk of being replaced by technology
and innovation. Therefore, executive development courses are necessary, especially the
development of knowledge that is required by law in order to get a certification for
operation. For example, an airport manager must obtain a certificate of public airport
management. Leadership and crisis management skills are also essential.

Innovation and artificial intelligence (Al) has been developed to replace repetitive
work that machines can do by recognizing and making decisions (Machine Learning: ML).
Therefore, repetitive workers, such as accountants, call center workers, warehouse staff are
very likely to be replaced by machine within the near future.

The risk that workers in the S-Curve industry will be substituted by technology will
depend on the cost of technology, worker productivity, and the industry’s regulations. For
example, the law does not allow doctors to perform long-distance robotic surgery on
patients. Such groups of workers are not likely to be replaced in the near future.

However, labour-replacement by technology has been accelerated by disruptive
technology due to a fast reduction of technology cost. For example, the rapid growth of the
electrical vehicle industry is the result of cheaper batteries. Coal-fired power plants have
been replaced with renewable energy sources such as solar and wind. These new industries
tend to be less labour-intensive due to lower technology costs and the better production of
technology.

B. Supporting Ecosystem

Effective labour skill development requires a clear supporting ecosystem including
a labour database, financial support, and collaborative actions. The labour database should
enable policy makers to identify the demand for labour in each industry. To effectively plan
and manage manpower systematically, related agencies should prepare to integrate
necessary data in various dimensions to capture the heterogeneity of industry, occupation,
region, worker type, and age. This will enable policy makers to identify not only the total
demand for labour in each industry but also the characteristics of labour such as
occupation, type of work, and required skills. The future labour market structure can be
predicted based on the database and long-term manpower management plans can be
effectively designed accordingly.

Skill development is essential for upgrading workers for Industry 4.0. Therefore, it is
necessary to have a financial mechanism to support skill development training. There
should be an establishment of a labour skill development fund that should be contributed
to by employers, employees and the government. This fund can be used to support training
for both informal and formal employment.

The government must encourage financial institutions to provide soft loans with
which enterprises can invest in projects or labour skill development that supports the
expansion of Industry 4.0.

The government should promote a joint operation structure between employers

and employees to jointly develop labour skills through the labour relations system. This will



allow employers and employees to customize skills development that are in line with the
firm's production process and financial ability.
C. Role of Ministry of Labour

The Ministry of Labour relates directly and indirectly to the development of
labour skills to support Industry 4.0. The Ministry must play an important role to link
entrepreneurs and workers, to upgrade their abilities. The missions of various agencies are as
follows:

The Department of Skill Development should support and facilitate skill
development training. New training courses should be designed by the collaboration of
private sectors including various professional associations to ensure the effectiveness of
labour skill development that best fits the needs of future labour market.

The Department of Employment should improve the job recruitment system and
database to support new jobs and occupations under Industry 4.0. Guidance teachers and
young children should be informed about the careers in those industries. To provide
information for planning, monitoring, and evaluation, labour demand estimation system
should be developed in various dimensions to capture the heterogeneity of industry,
occupation, region, worker type, etc.

The Social Security Office must develop a social security system to support
employment under Industry 4. 0, including the design of a benefits package that is in line
with new forms of employment.

The Office of the Permanent Secretary is a unit that coordinates and implements
labour related policies and is also involved in studying the overall direction of employment.
An Integrated labour database for Industry 4.0 must be established and exchanged among
related agencies. Based on these data, relevant agencies such as the Ministry of Education,
the Ministry of Industry, The Federation of Thai Industries, etc. can collaboratively work on a
skill development program and manpower plan for Industry 4.0.

D. The role of the government

To transform Thailand into “Industry 4.0”, the Thai government must have clear
directions and policies including a supportive environment in which to create confidence for
the private sector to make business decisions in that will affect the employment trend and
the labour characteristics required by the private sectors.

In addition, the government sector must assess the risks and impacts of industry
4.0 that will arise in the labour market and prepare the risk management measures.
Furthermore, measures for workers who are unable to develop new knowledge and the
required skills must be prepared.

The government sector should create understanding and a positive attitude

towards changing the country to Industry 4.0 for all target groups.



